Hydroxycitric Acid Complex Metal Salts, Compositions, and Methods 



Cross-Reference to Related Applications 

This application claims priority to PCT/IN03/00192 filed May 19, 2003 and 
designating the United States. 

Field of the Invention 

The invention relates to hydroxycitric acid salts. More specifically, the 
invention relates to hydroxycitric acid complex metal salts, compositions containing the 
same, and methods of making and using the same. 

Background of the Invention 

Garcinia acid comprising (-)hydroxycitric acid (HCA), its lactone, and citric 
acid occurs in the fruit rind of Garcinia species {Garcinia cambogia, G Indica, G 
atrovirdis). In India the fruit is known by several local names (e.g., Kokum, Kodam 
Pulli, Uppige Hulli, etc.), and is used as a souring agent for pork and fish dishes. 
Traditionally, the extract of the fruit rind is used to improve digestion and in cooking, 
for the preparation of curries. The fruit rind of Garcinia is a rich source of (- 
)hydroxycitric acid, its lactone (10 to 30%), and citric acid. 

(-)Hydroxycitric acid prevents the conversion of excess carbohydrates to fatty 
acids by inhibiting the actions of cytoplasmic (cytosolic) ATP-citrate lyase enzyme (D. 
Cloutre and M.E. Robenbaum, 1994, The Diet and Health Benefits of HCA) which 
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plays key role in the conversion of carbohydrates to fatty acids and cholesterol (Sullivan 
et al, 1973, Lipids, 9:121,129). 

Lewis et al., first isolated the lactone of (-)hydroxycitric acid from Garcinia 
cambogia. Pure (-)hydroxycitric acid is not stable and is converted to the more stable 
5 lactone form during processing. The free acid is stabilized by converting it into a salt 
form (e.g., sodium, potassium, calcium and zinc) by reacting the free acid with the 
respective base. Free (-)hydroxycitric acid can then be released when the salt is 
dissolved in an acid. 

Some HCA compounds are known in the art. By way of example, EP 866137 

10 relates to the preparation of calcium salt of HCA. However, since the calcium salt is 
insoluble in water, it is not preferred in formulating some products. As another 
example, USPN 5,536,516 (Moffett et al.) describes a method to produce a liquid 
concentrate of HCA and its lactone, containing high concentrations of lactone compared 
to free HCA. However, this liquid HCA is not preferred because of its acidic nature and 

15 sour taste. 

There is also described the preparation of soluble salts of (-) hydroxycitric acid. 
For example a tri-potassium salt of HCA was prepared by Lewis et al., (Methods in 
enzymology, vol. XIII, pp. 613 - 619 (Oct. 1, 1969), a soluble magnesium salt of HCA 
is described in USPN 6,221,901 (Shrivastava et al.), and a soluble sodium and 
20 potassium salt of HCA is described in USPN 6,395,296 (Balasubramanyam et al.). The 
recommended daily intake (RDI) of calcium, potassium, magnesium and zinc element is 
1000 mg, 3500 mg, 400 mg and 15 mg respectively, and exceeding these amounts may 
create a risk of toxicity. Therefore, when these salts are used as individual salts (one 
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metallic element in a given salt) there is risk of toxicity based on exceeding the RDI for 
the particular metallic element in the salt. 

Accordingly, a need exists for other HCA salts and compositions containing the 

same. 

Summary of the Invention 

The invention relates to complex metal salts of hydroxycitric acid, compositions 
containing the same, and methods of making the same. In an embodiment, the 
invention is a composition comprising a tri-, tetra-, or penta- metal complex salt of 
hydroxycitric acid wherein the salt comprises at least three different metals selected 
from zinc, magnesium, sodium, potassium, and calcium. In an embodiment, the 
invention is a process for preparing a tri-, tetra-, or penta- metal complex salt of 
hydroxycitric acid comprising preparing liquid hydroxycitric acid, reacting the liquid 
hydroxycitric acid with a mixture of bases comprising at least three of zinc, magnesium, 
sodium, potassium and calcium bases, to form a solution, and spray drying the solution 
to get the tri-, tetra-, or penta- metal complex salt of hydroxycitric acid. 

The above summary of the present invention is not intended to describe each 
discussed embodiment of the present invention. This is the purpose of the figures and 
the detailed description that follows. 

Detailed Description of the Invention 

The invention relates to tri-, tetra-, or penta- metal complex salts of 
hydroxycitric acid. In an embodiment, the present invention provides a composition 



comprising a complex metal salt of (-)hydroxycitric acid either alone or in combination 
with the lactone of HCA and citric acid, wherein the salt comprises mineral 
supplements such as sodium, potassium, calcium, magnesium and zinc on a 
Recommended Daily Intake (RDI) basis. In an embodiment, mineral supplements are 
5 incorporated as a single complex salt of HCA, such as (Ca,K,Mg,Zn)HCA. The 

complex metal salt is highly soluble in water, non-hygroscopic and stable in solution. 

Complex metal salts of the invention can be used in dietary formulations. Such 
dietary formulations may be useful in promoting weight loss, preventing weight gain, or 
for other health benefits. The complex metal salts of the invention can also be used in 

10 dietary formulations that include other vitamins and minerals. The invention can help 
to provide the RDI of various metals including Na, K, Ca, Mg, and Zn along with a 
dose of hydroxycitric acid. 

Another embodiment of the complex metal salt of the invention can be 
manufactured by keeping the pH of the final product below 4, in which case the product 

15 will contain a combination of HCA and the lactone of HCA. This low pH embodiment 
can be formulated in carbonated beverages in which the pH is maintained below 4 for 
stability and is suitable for use in food products without affecting their flavor or taste. 

The complex metal salt of (-)hydroxycitric acid and its lactone is prepared from 
water extract of Garcinia and a mixture of bases selected from oxides, bicarbonates, 

20 carbonates, hydroxides of sodium, potassium, calcium, magnesium and zinc. 

Hydroxycitric acid is a tricarboxylic acid and therefore each HCA molecule can have 
only up to three different cations. However, some cations (such as the divalent cations 
Ca** and Mg**) can bond with two different molecules of hydroxycitric acid. 
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Therefore, complex tetra or penta salts can be created using various cations and 
hydroxycitric acid. Embodiments of the complex metal salt of HCA can be prepared 
conveniently as highly soluble, partially soluble, or insoluble salt in water. 

One embodiment of the invention that is essentially non-hygroscopic and stable 
5 in solutions has the composition as shown in Table 1 below: 



Table 1 



Component of complex metal salt of HCA 


wt.% of composition 


(-)hydroxycitric acid (HCA), and/or 


40 -75 ' 


lactone of (-)hydroxycitric acid 


0.1-30 


Citric acid 


1-5 


Sodium 


1 - 10 or preferably less than 1 


Potassium 


1-35 


Calcium 


1-20 


Magnesium 


1 - 15 


Zinc 


0.1 - 10 



10 Embodiments of the complex metal salt of (-)hydroxycitric acid and its lactone 

can be manufactured by an economically viable process. In one embodiment, the 
Garcinia rind is extracted with demineralized water at room temperature. In contrast, 
the boiling or hot extraction used in the art gives an extract liquid that is enriched with 
unwanted water soluble components. In an embodiment, the invention minimizes the 
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unwanted soluble matter by extracting the rind at room temperature. The extract liquid 
is treated with a calcium base to neutral pH to get insoluble calcium hydroxycitrate. 
The HCA content of this insoluble material is approximately 70%. If the neutralization 
is done at pH more than 7, the HCA content in the resulting insoluble salt will be only 
50 - 60%. 

The insoluble calcium salt of HCA is mixed with water and 10% sulphurous 
acid. This step removed the calcium as insoluble calcium sulphite. The pH is 
maintained at 3.0 to 3.5 during this operation. The art employs phosphoric acid in 
which case calcium cannot be removed as insoluble salt because both HCA and 
phosphoric acids are weak acids and an exchange reaction will not take place. The 
filtrate liquid, light brown in color, is treated with the preferred mixture of metal bases 
to neutral pH, treated with activated charcoal, filtered and spray dried to get white to 
off-white complex metal salt of HCA with or without the lactone of HCA. The 
resulting product is highly soluble in water (more than 20%), non-hygroscopic and 
stable in solution. 

The present invention is described in further detail in the following examples, 
which are merely exemplary and are not intended to limit the scope of the invention. 

Example 1: Preparation of Liquid (-)hydroxycitric acid and its lactone 

600 kg of Garcinia cambogia rind (HCA content 20%) was loaded onto a 
counter current extractor. 2000 liters of demineralized water was charged and 
circulated at room temperature. 1600 liters of first wash liquid was collected with 4.5% 
HCA content. The spent material was again extracted two times with 1600 liters of 
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demineralized water each time and the collected extract liquid was reused for 
subsequent batches. Only the first wash liquid from each extractor was used for further 
processing. 

1600 liters of first wash liquid was pumped into a precipitation reactor to which 
5 50 kg of calcium hydroxide was added to get 1 00 kg of dry insoluble calcium 

hydroxycitrate. A pH of 7.0 was maintained during the neutralization stage. HCA 
content of the insoluble calcium salt was 70.5%. 400 liters of demineralized water and 
400 liters of 10% sulphurous acid were added to 100 kg of the insoluble calcium salt 
and mixed for 60 minutes. This step removed the calcium as insoluble calcium sulphite 
10 and gave 680 liters of clear light brown liquid HCA. This liquid HCA solution was 
used for producing the desired complex metal salts of Garcinia acid comprising (- 
)hydroxycitric acid, its lactone, and citric acid. 

Example 2: Preparation of an Embodiment of a Complex Metal Salt of HCA 
15 400 liters of liquid HCA, as prepared in Example 1, was pumped into a 500 liter 

reactor. A solution of 7 kg of potassium hydroxide in 25 liters of demineralised water 
was added and stirred for 60 minutes at 70-80°C. Then a slurry of 6.8 kg of magnesium 
hydroxide and 3 kg of a zinc carbonate in 25 liters of demineralised water was added. 
Finally 4.3 kg of calcium hydroxide was added and stirred for 60 minutes. The 
20 neutralized solution was decolorized by adding 5 kg of activated charcoal. The 
resulting light yellow color solution was spray dried by maintaining the inlet 
temperature at 160°C to give 54 kg of white crystalline powder with the composition as 
shown below in Table 2. 
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Table 2 



Component of complex metal salt of HC A 


wt.% of composition 


(-)hydroxycitric acid 


70.51% 


Lactone of (-)hydroxycitric acid 


0.01% 


Citric acid 


2.40% 


Calcium 


4.30% 


Potassium 


6.50% 


Magnesium 


5.52% 


Zinc 


2.35% 


Sodium 


0.10% 



Example 3: Preparation of Another Embodiment of a Complex Metal Salt of HCA 

200 liters of liquid HCA, as prepared in Example 1, was pumped into a 500 liter 
reactor. A mixture of bases comprising 6.0 kg of sodium carbonate, 1.8 kg of 
magnesium hydroxide, 7.3 kg of calcium carbonate, 4.0 kg of potassium hydroxide and 
1.24 kg of zinc carbonate was made into a slurry with 100 liters of demineralized water 
and added to the Liquid HCA, in small portions at a time, over a period of 6 hours. The 
neutralized solution was decolorized by adding 5 kg of activated charcoal. The 
resulting light yellow color solution was spray dried by maintaining the inlet 
temperature at 180° C to give 28 kg of white crystalline powder with a composition as 
shown in Table 3 below. 
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Table 3 



Component of complex metal salt of HCA 


wt.% of composition 


(-)hydroxycitric acid 


57.67% 


Lactone of (-)hydroxycitric acid 


7.16% 


Citric acid 


1.90% 


Calcium 


10.14% 


Potassium 


8.37% 


Magnesium 


2.86% 


Zinc 


1.50% 


Sodium 


8.44% 


Example 4: Preparation of Another Embodiment of a Complex Metal Salt of HCA 



A mixture of bases comprising 2.8 kg of magnesium hydroxide, 0.4 kg of zinc 
carbonate and 2.35 kg of calcium hydroxide was made into a slurry with 35 liters of 
demineralized water and added to 80 liters of liquid HCA (as prepared in Example 1), in 
small portions at a time, over a period of 4 hours. The partially neutralized solution was 
10 spray dried by maintaining the inlet temperature at 180°C to give 10.8 kg of an off- 
white crystalline powder as shown in Table 4 below: 
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Table 4 



Component of complex metal salt of HCA 


wt.% of composition 


(-)hydroxycitric acid 


45.50% 


Lactone of (-)hydroxycitric acid 


21.22% 


Citric acid 


2.20% 


Calcium 


11.60% 


Magnesium 


10.46% 


Zinc 


1.90% 



While the present invention has been described with reference to several 
5 particular implementations, those skilled in the art will recognize that many changes 
' may be made hereto without departing from the spirit and scope of the present 
invention. 
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